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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a catalyst for manufacturing a polyester excellent in processability and 
heat resistance and resolved in problems such as head stain, filter pressure rise and thread breakage, and to 
provide a method for manufacturing the polyester. 

SOLUTION: The catalyst for manufacturing a polyester comprises titanium oxide as a main component and a 
titanium compound having a molecular weight of 500-100,000 g/mol. 
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. * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for polyester manufacture characterized by being the titanium compound whose main 
component is titanium oxide, and whose molecular weight is 500-100000 (g/mol). 

[Claim 2] The catalyst for polyester manufacture according to claim 1 characterized by containing the polyhydric- 
alcohol compound to a titanium atom so that it may be set to 0.1-10 by the mole fraction (polyhydric 
alcohol/titanium). 

[Claim 3] The manufacture approach of characterizing [ it ]-by facing manufacturing polyester, and adding 
phosphorus compounds to this catalyst using catalyst for polyester manufacture according to claim 1 or 2, so that it 
may be set to 0.1-20 as mole fraction (Ti/P) of Lynn atom to titanium atom polyester. 

[Claim 4] The manufacture approach of the polyester according to claim 3 characterized by adding the catalyst for 
polyester manufacture to the system of reaction beforehand after dissolving in water, an organic solvent, or both 
mixture. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the polyester using the catalyst for 
polyester manufacture and it which give polyester excellent in fabrication nature and thermal resistance. 
[0002] 

[Description of the Prior Art] Polyester is used for because of the outstanding one of a property in large various 
fields including the object for fiber, the object for films, and the object for bottles. Especially, polyethylene 
terephthalate is excellent in a mechanical strength, a chemistry property, dimensional stability, etc., and is used 
suitably. 

[0003] Generally, although polyethylene terephthalate is manufactured from a terephthalic acid, or its ester 
plasticity derivative and ethylene glycol, in the commercial process which manufactures the polymer of the amount 
of giant molecules, the antimony compound is widely used as a polycondensation catalyst. However, the polymer 
containing an antimony compound has a property which is described below and which is not desirable as for some. 
[0004] for example, the time of carrying out melt spinning of the polyester obtained using the antimony catalyst, and 
considering as fiber — the residue of an antimony catalyst — a mouthpiece — depositing on the circumference of a 
hole is known. Since it will become the cause which a fault produces on a filament if this deposition advances, it will 
be necessary to rempve timely, deposition of antimony catalyst residue arises — the antimony compound in a 
polymer — a mouthpiece — after it carries out conversion in near and a part evaporates and dissipates, it is 
thought that it is for the component which makes antimony a subject to remain in a mouthpiece. 
[0005] Moreover, the antimony catalyst residue in a polymer has the property which is not desirable as for being 
easy to become the shape of a comparatively big particle, becoming a foreign matter, and becoming the filter 
pressure rise of the filter at the time of fabrication, the thread breakage in the case of spinning, or the cause of a 
film tear at the time of film production etc. 

[0006] The polyester which there are very few antimony contents or is not contained from the above backgrounds 
is called for. 

[0007] Generally as polycondensation catalysts other than an antimony system compound, a titanium system 
compound like alkoxy titanium is known as a compound with high activity. Moreover, recently, the special titanium 
system compound with which a main metallic element consists of titanium and silicon is also proposed by for 
example, W095 / 18839 grades. However, although the technical problem resulting from an antimony catalyst which 
only considers a catalyst presentation as such a titanium system presentation, and was described above in the 
request was canceled, there was a problem that another technical problem that the thermal resistance of a polymer 
falls and the operability at the time of the fabrication of this polymer falls occurred. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention cancels the trouble which the titanium 
system compound catalyst in manufacture of the above-mentioned polyester has, and offers the polyester 
constituent excellent in fabrication nature and thermal resistance. 
[0009] 

[Means for Solving the Problem] A main component is titanium oxide and the purpose of above mentioned this 
invention is attained by the manufacture approach of the polyester using the catalyst for polyester manufacture and 
this compound which are characterized by being the titanium compound whose molecular weight is 500-100000 
(g/mol). 
[0010] 

[Embodiment of the Invention] The polyester of this invention is a polymer compounded from dicarboxylic acid or its 
ester plasticity derivative and diol, or its ester plasticity derivative, and if it is possible to use as mold goods, such 
as fiber, a film, and a bottle, there will be especially no limitation. 

[0011] Polyethylene terephthalate, polytetramethylene terephthalate, polycyclohexylene dimethylene terephthalate, 
polyethylene -2, 6-North America Free Trade Agreement range carboxylate, polyethylene -1, 2-screw (2-chloro 
phenoxy) ethane -4, a 4'-dicarboxy rate, polypropylene terephthalate, etc. are specifically as such polyester 
mentioned. This invention is suitable in the polyester copolymer which made the subject the polyethylene 
terephthalate or ethylene terephthalate used the general-purpose especially. 

[0012] Moreover, in these polyester, hydroxy acid, its ester plasticity derivatives, etc., such as dioxy compounds, 
such as dicarboxylic acid, such as adipic-acid, isophthalic acid, sebacic-acid, phthalic-acid, 4, and 4-diphenyl 
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dicarboxylic acid, and the ester plasticity derivative of those, a polyethylene glycol, a diethylene glycol, 
hexamethylene glycol, neopentyl glycol, and a polypropylene glycol, and p-(beta-oxyethoxy) benzoic acid, may be 
copolymerized as a copolymerization component. 

[0013] A main component is titanium oxide and the titanium compound of this invention consists of a titanium 
compound whose molecular weight is 500-100000 (g/mol). That is, it is required for the molecule which has not a 
titanium compound but a certain amount of magnitude of the shape of a single molecule the number of the titanium 
atoms in 1 molecule is [ shape ] one to function as one catalyst like the catalyst for polyester manufacture of a 
titanium system known from the former, such as tetrabuthyl titanate. By having such a gestalt, the thermal 
resistance of the advanced polyester which was not able to be attained is obtained with the titanium compound of 
the shape of a conventional single molecule. Although this reason is not clear, it is that a catalyst serves as a 
certain amount of magnitude, and catalytic activity becomes mild and it is presumed that it is because the activity 
over disassembly of polyester is also controlled. On the other hand, if the molecular weight of a titanium compound 
is too large, since catalytic activity falls greatly and a foreign matter becomes easy to generate it, it is not desirable. 
As for the molecular weight of the titanium compound of this invention, 1000-50000 (g/mol) are more desirable, 
1500-20000 (g/mol) are still more desirable, and 2000-especially 10000 (g/mol) are desirable. 
[0014] Moreover, 3-100 ppm 2-200 ppm are 3-50 ppm especially preferably still more preferably more preferably 
[ as for the titanium compound of this invention, it is desirable to add so that it may be set to 0.5-300 ppm to 
polyester by titanium atom conversion in respect of the thermal resistance of the polyester obtained, and ]. 
[0015] Especially the manufacture approach of the titanium compound of this invention is acquired by controlling the 
rate of this hydrolysis in the approach of manufacturing by the hydrolysis reaction by using the alkoxide compound 
of titanium as a raw material, for example, although not limited. To the titanium alkoxide compound which is the main 
raw material, other little metal alkoxide compounds and polyhydric-alcohol compounds, such as silicon and a 
zirconium, can be made to be able to live together, and, specifically, it can compound with both coprecipitation 
method, a partial hydrolysis method, a coordination chemistry sol-gel method, etc. A coprecipitation method is an 
approach of preparing the solution of the predetermined presentation containing two sorts or the component beyond 
it, and advancing a hydrolysis reaction with the presentation here. Moreover, a partial hydrolysis method is an 
approach of making one component into the condition of having hydrolyzed beforehand, adding another component 
there, and advancing hydrolysis further. Moreover, a coordination chemistry sol-gel method tends to control the rate 
of a subsequent hydrolysis reaction by making the polyhydric-alcohol compound which has two or more functional 
groups in intramolecular with a titanium alkoxide raw material live together, and making a reactant form beforehand 
among both. The above synthetic approaches of a compound are indicated by Ueno et al., "catalyst preparation 
using a metal alkoxide", IPC (1993), etc. 

[0016] As a titanium alkoxide used for manufacture of the above-mentioned compound, a titanium iso PUROPI rate, 
titanium ethylate, or titanium-tert-butyrate is mentioned, for example. Moreover, as a solvent which reacts, a 
methanol, ethanol, propanol, isopropanol, etc. are mentioned, for example. 

[0017] Here, the synthetic method of making a polyhydric-alcohol compound live together is desirable in order to 
tend [ comparatively ] to control a hydrolysis rate. As a polyhydric-alcohol compound to be used, the alcohols more 
than trivalent [ of diols, such as ethylene glycol, 1, 2-propanediol, 1, 2-butanediol, 1 ,3-propanediol, 1 ,3-butanediol, 2, 
4-PENTA diol 1 ,4-butanediol, 1,5-pentanediol, and 1,6-hexanediol, a glycerol, propane triol, hexane triol, trimethylol 
propane, pentaerythritol, a sorbitol, etc., etc. ] are mentioned, for example. Diols are desirable in respect of the 
stability of a titanium compound, and five or more diols have especially a desirable carbon number. 
[0018] Furthermore, about the titanium oxide obtained in this manufacture approach, the thermal resistance of the 
polyester which will be obtained if the polyhydric-alcohol compound is contained so that polyhydric alcohol may be 
set to 0.1-10 by the mole fraction (polyhydric alcohol/titanium) to a titanium atom becomes good and is desirable, 
more — desirable — the mole fraction (polyhydric alcohol/titanium) — 0.5-5 — it is 0.7-1.2 especially preferably. 
[0019] Since the thermal resistance of the polymer which will be obtained if it combines in use of the catalyst for 
polyester manufacture of this invention and phosphorus compounds are used improves more, it is desirable. As for 
phosphorus compounds, it is [ be / it / under / polymer / which is obtained / setting ] desirable to add so that the 
mole fraction of the Lynn atom to a titanium atom may turn into a ratio of Ti/P=0.1-20. It is Ti/P=0.3-5 preferably 
[ it is more desirable and ] to Ti/P=0.2-10 and a pan. 

[0020] Although not limited especially as such phosphorus compounds, although a phosphoric acid, phosphorous 
acid, phosphonic acid and these low-grade alkyl ester, and phenyl ester are mentioned, there is especially no 
limitation, for example. Specifically, a phosphoric acid, trimethyl phosphate, phosphoric-acid triethyl, triphenyl 
phosphate, phosphorous acid, phosphorous acid TORIMECHIRU, methylphosphonic acid, phenylphosphonic acid, 
benzyl phosphonic acid, methylphosphonic acid methyl ester, phenylphosphonic acid ethyl ester, benzyl phosphonic 
acid phenyl ester, phosphono ethyl-acetate ester, etc. are mentioned. 

[0021] In manufacture of the polyester of this invention, it may combine with a titanium compound or phosphorus 
compounds, and an alkaline earth metal compound, a cobalt compound, etc. may be added. 

[0022] Here, the addition of an alkaline earth metal compound and/or a cobalt compound becomes [ by metal atom 
conversion / to polyester / for it to be 5-300 ppm / the thermal resistance of a polymer or a color tone ] good as 
the total quantity and is desirable. 5-150 ppm is 10-100 ppm still more preferably more preferably. 
[0023] Since the color tone of polyester becomes especially good [ a cobalt compound ] especially, it is desirable. 
As for the addition of a cobalt compound, it is desirable to add so that it may be set to 5-250 ppm to the polyester 
obtained by metal atom conversion, and 5-120 ppm is 10-80 ppm still more preferably more preferably. Moreover, 
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when [ the mole ratio (Ti/Co) of a titanium compound and a cobalt atom ] 0.3-20, the thermal resistance of 
polyester becomes especially good and is desirable. 

[0024] Especially as such an alkaline earth metal compound or a cobalt compound, although not limited, cobalt 
chloride [, such as a chloride of each alkaline earth metal, acetate, and a carbonate, ] and cobalt nitrate, cobalt 
carbonate, cobalt acetylacetonate, naphthenic-acid cobalt, and cobaltous acetate 4 monohydrate etc. is mentioned, 
for example. 

[0025] The polyester manufactured by this invention reduces friction with contactant, such as various guides in a 
fabrication process, and a roller, and process permeability may be raised, or it may contain various kinds of 
conventionally well-known particles in order to prepare the color tone of a product. 

[0026] Especially the class of particle is not limited but can use either of a well-known particle conventionally. 
Specifically, inorganic particles, such as a silicon dioxide, a titanium dioxide, a calcium carbonate, a barium sulfate, 
an aluminum oxide, and a zirconium dioxide, and organic macromolecule particles, such as bridge formation 
polystyrene, can be used. Also in these particles, a titanium-dioxide particle has the good dispersibility in the inside 
of a polymer, and it is desirable from being low cost comparatively. 

[0027] These particles are added by the system of reaction of polyester, after being manufactured by the various 
approaches of wet and dry type and pretreating grinding, a classification, etc. if needed. Although the phase of the 
arbitration before a polycondensation reaction starts is available for addition of the particle to the polyester system 
of reaction, since the dispersibility of the particle in the inside of a polymer will become good if it adds after 
completing an esterification reaction or an ester exchange reaction substantially, it is desirable. 

[0028] Here, although the addition to a polymer and particle diameter of a particle change by the application to apply 
and are not limited especially, they become [ 0.001 to 20% of the weight / for it to be the range of 0.05-5 
micrometers as mean particle diameter / process permeability or a color tone ] especially good to a polyester 
constituent and are desirable. 

[0029] The manufacture approach of the polyester of this invention is explained taking the case of polyethylene 
terephthalate. 

[0030] The polyethylene terephthalate used for fiber, a film, etc. is usually manufactured in one process of the 
degrees. That is, it is the process which uses (1) terephthalic acid and ethylene glycol as a raw material, uses as a 
raw material the process and (2) dimethyl terephthalate (DMT) which obtain a low-molecular-weight object or 
oligomer by the direct esterification reaction, and obtain the amount polymer of giant molecules by the subsequent 
polycondensation reaction further, and ethylene glycol, obtains a low-molecular-weight object or oligomer by the 
ester exchange reaction, and obtains the amount polymer of giant molecules by the subsequent polycondensation 
reaction further. After esterification advancing a reaction with a non-catalyst generally, and using compounds, such 
as manganese, calcium, magnesium, zinc, and a lithium, for a catalyst, and usually advancing them in an ester 
exchange reaction on the other hand here and completing an ester exchange reaction substantially, it is the purpose 
which inactivates the catalyst used for this reaction, and adding phosphorus compounds is performed. 
[0031] The catalyst for polyester manufacture of this invention can be used also as a catalyst of not only a 
polycondensation catalyst but an esterification reaction, or an ester exchange reaction. In using as a catalyst of an 
esterification reaction or an ester exchange reaction, it adds before initiation of a series of reactions of (1) or (2). 
When making it act as a polycondensation catalyst succeedingly at this time, before a polycondensation reaction is 
started substantially, additional addition of the catalyst for polyester manufacture of this invention may be carried 
out at the stage of arbitration if needed. Moreover, what is necessary is just to add at the stage of arbitration, 
before a polycondensation reaction is started substantially in using the catalyst for polyester manufacture of this 
invention mainly as a polycondensation reaction. Moreover, as for phosphorus compounds, adding at the stage of 
subsequent arbitration is more desirable than the phase which the reaction in the first half of (1) or (2) completed 
substantially, or it. 

[0032] Moreover, although the catalyst for polyester manufacture of this invention may be added to the system of 
reaction with a solid-state or a liquid for example, when the gestalt in a room temperature is a solid state from the 
first, after performing wet [ well-known ] or dry-type grinding processing conventionally, add in the state of powder, 
or Or it adds as a slurry distributed to ethylene glycol etc., after dissolving in water, an organic solvent, or both 
mixture and considering as a, solution further, when it adds to the system of reaction, distribution in the system of 
reaction is easy to progress to homogeneity and is desirable. After dissolving in water, an organic solvent, or both 
mixture and considering as a solution especially, when it adds to the system of reaction, it is hard to become a 
foreign matter and is desirable in a polymer. 

[0033] Moreover, although the above-mentioned reaction is carried out in the form of a batch process, a half-batch 
process, or continuous system, the manufacture approach of this invention can be applied to any of the format. 
[0034] 

[Example] An example explains this invention to a detail further below. In addition, the physical-properties value in 
an example was measured by the approach described below. 

(1) Intrinsic viscosity of polyester [eta] 

It measured at 25 degrees C by using orthochromatic chlorophenol as a solvent. 

(2) The content of content Lynn, such as titanium in polyester, silicon, Lynn, an alkaline earth metal, and cobalt, an 
alkaline earth metal, and cobalt was calculated by ICP (inductive-coupling mold plasma) spectrographic analysis 
about the other metal content containing fluorescence X rays, titanium, and silicon. 

[0035] In addition, when the target polyester constituent contains the titanium-dioxide particle and the silicon oxide 
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particle, in order for the main metallic element which is the catalyst residue of this invention to check the content 
of the diplokaryon oxide which consists of titanium and silicon, in order to remove the effect of a particle, after 
carrying out the next pretreatment, fluorescence X rays or ICP AEM is performed. That is, a polyester constituent is 
dissolved in orthochromatic chlorophenol and a particle is made to sediment with a centrifugal separation vessel. 

then, a gradient method — a supernatant — collecting — acetone addition — a polymer — re it considers as 

the polymer which deposited, filtered, washed and removed the particle. In the case of centrifugal separation, when 
the viscosity of a polymer solution is high, chloroform can be added further and the viscosity of this polymer 
solution can also be prepared. Metal analysis is performed about the polymer which removed the particle obtained 
by pretreating more than. 

(3) It measured as a hunter value (L, a, b value) using the color difference meter (SM color computer form SM-3) by 
color tone Suga Test Instruments [ Co., Ltd. ] Co., Ltd. of a polyester constituent. 

[0036] It is desirable that b value is five or less as a polymer color tone, and it is two or less especially preferably 
four or less more preferably. 

(4) It was based on the approach [Anal.Chim.Acta, 22, p363 (1960)] of the amounts Maurice of carboxyl end groups 
of a polyester constituent. 

[0037] It is desirable that 30Eq is under /ton as an amount of end groups, and it is below /ton 25 moreEq. 

(5) Teach optimum dose to a test tube after drying beforehand the pellet of the heat-resistant polyester constituent 
of a polyester constituent under reduced pressure of 150 degrees C and 133Pa or less for 10 hours. After carrying 
out the nitrogen purge of this interior of a test tube, it immerses and holds to the silicone oil bath which carried out 
the temperature up to 300 degrees C beforehand. When the polymer which has passed since the time of the whole 
contents dissolving and it for 8 hours was sampled and it was referred to as each intrinsic viscosity [IV] 0 and 1 , the 
value shown by the following formula 1 was made into the heat-resistant index. 

[0038] 

(Heat-resistant index) = {[IV]0-[IV]1}/0 — (formula 1) 

For the 1 st class and less than [ 0.55 or more ] 0.60, the heat-resistant index made the 2nd class and less than 

[ 0.60 or more ] 0.65 the 3rd class, and made [ less than 0.55 ] 0.65 or more the 4th class. The polymer of the 1-3rd 

class has the desirable polymerization-degree fall at the time of fabrication few. 

(6) The weight average molecular weight of the polystyrene conversion obtained using the molecular weight GPC of 
a titanium compound (gel permeation chromatography) was made into the molecular weight of this titanium 
compound. 

Example 1 titanium tetra-isopropanal PIRETO and 1,6-hexanediol are mixed so that the mole fraction of the diol to 
a titanium atom may be set to 1 .0. The ethanol 20 section was added to this mixed solution 1 0 section, the ethanol 
3 section which contains the water of the two sections in what was stirred at 60-70 degrees C for 3 hours was 
slowly heated at dropping and 90-100 degrees C, and transparent gel was obtained. Further, at this temperature, 
this gel was left for 1 5 hours and ripened. When the weight average molecular weight of the gel contained in this 
ethanol liquid was measured by GPC, it was 5000g/mol in polystyrene conversion. 

[0039] On the other hand, the low-grade polymer which was manufactured according to the conventional method 
from a high grade terephthalic acid and ethylene glycol and which does not contain a catalyst was added so that it 
might be set to 30 ppm to melting and the polyester which agitates and is obtained by this melt by Lynn atom 
conversion in a phosphoric acid at 250 degrees C. Then, it added so that the content of the titanium compound in 
the inside of the polyester which can finally obtain the ethanol liquid of the titanium compound which added so that 
it might be set to 50 ppm by cobalt atom conversion, and prepared cobaltous acetate 4 monohydrate previously 
after that further might be set to 20 ppm by titanium atom conversion. Then, while carrying out the temperature up 
of the system of reaction gradually from 250 degrees C to 285 degrees C, stirring a low-grade polymer by 30rpm, 
the pressure was lowered to 40Pa. Both time amount to terminal temperature and ultimate-pressure force 
attainment was made into 70 minutes, the time of becoming predetermined stirring torque — the system of reaction 
— a nitrogen purge — carrying out — ordinary pressure — returning — a polycondensation reaction — stopping — 
cold water — the regurgitation [ the shape of a strand ] — it cut immediately and the pellet of polyester was 
obtained. In addition, the time amount to predetermined churning torque attainment from reduced pressure initiation 
was 2 hours and 50 minutes. 

[0040] The color tones of /ton and a polymer of the intrinsic viscosity of the obtained polymer were L= 60, b= 2.0, 
and the heat-resistant index 0.51 0.65 and the amount of carboxyl end groups of 15Eq. Moreover, from ICP AEM, it 
checked that the content of a titanium atom was 20 ppm. Thus, the pellet of polyester with good color tone and 
thermal resistance was obtained. 

[0041] After drying this pellet, the extruder mold spinning machine was supplied and melt spinning was carried out at 
the spinning temperature of 295 degrees C. Using the metal nonwoven fabric of 10 micrometers of filtration 
accuracies absolutely as a filter at this time, the mouthpiece used the round hole of 0.6mmphi. The yarn breathed 
out from the mouthpiece was taken over by part for 550m/in taking over rate, after guessing and carrying out 
cooling solidification and supplying after annealing and a vapour-chimney cooling wind with oil by die length of 30cm, 
bore 25cmphi, and the heating cylinder with a temperature of 300 degrees C. After extending changing draw 
magnification suitably so that the ductility of extension yarn may become 1 4 - 1 5% at the extension temperature of 
95 degrees C about this non-extended yam, it heat-treated at the heat treatment temperature of 220 degrees C, 
and 2.0% of rates of relaxed, and extension yarn was obtained. 

[0042] In the melt spinning process, most filter pressure rise at the time of spinning was not accepted, and did not 
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almost have the thread breakage at the time of extension, either, and was the good polymers of fabrication nature. 
Except changing the class of examples 2-6, the example 1 of a comparison - 3 catalyst compounds, an addition, the 
class of compound used together, and an addition, the polymerization of the polymer was carried out like the 
example 1 , and melt spinning was performed. The result was shown in Table 1 and 2. 

[0043] In addition, the polyester of an example 3 is the polymer which added the titanium compound of this 
invention before esterifi cation reaction initiation in the direct polymerization method, used it as a catalyst over the 
esterification reaction and the polycondensation reaction, and was obtained. 

[0044] Although the thing of this invention had a color tone, thermal resistance, and good melt spinning behavior, in 
the melt spinning process, filter pressure rise became remarkable and the thread breakage generated [ **** / that a 
color tone and thermal resistance are inferior ] many things besides this invention. 
[0045] 
[Table 1] 
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[0046] 
[Table 2] 
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[0047] 

[Effect of the Invention] the polyester obtained using the catalyst for polyester manufacture of this invention — 
fabrication nature and thermal resistance — excelling — manufacture of the Plastic solids the object for fiber, the 
object for films, for bottles, etc. — setting — a mouthpiece — problems, such as dirt, filter pressure rise, and 
thread breakage, are solved. 
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(54) [%^«#] ^UxXr^fi^iKXtf^n^V^^UxXr^fiiS^S 

(57) [Sftj] 



5 0 0 — 100000 (g/mo 1 ) $> 5 ^ * Wfrn* 



500 — 100000 (g/mo 1 ) t? £ ^ ^ 

&*:/ubtm (#MffiTyw=3— yu/^-^v) -eo. 1 — 10 
4: ft a ± 5 f^gMT bTV^<5 r 4: t -r ats*^ 1 IB 

ce/uj^^ (t i / P) tiro. i-20ift5J:}lc 

[0 0 0 1] 
[0 0 0 2] 

#IT?J3v^ftTV^ 0 &*»"Ct>#9^^^^7^ 
ix- httmttt&&* te^Wtt, ^fi*£«ttft4flc« 
ft. ^l£*MJSftTV^5. 

[ooo3] — flgictf y ^ i/v^ * h r±, X 

^o»^L< ft^WttSrWbTV^S. 
[0004] «xrf. ry^y«I^fiMLt#bti 

^vft-WfciSpAaEflF-tfXJ*^, — *M 5 «/ffc, m&b 
fc£4:#x£>ftT^£ 0 

[0005] ^tc, ^y-7-f^7my»B$ri 

Jtifc ft* # fcJfrT* £ ft 9 W < * 4: ft o "C J*»DD 
XI^<d:7^/i^— <^I£-b#k fcM^B8^*9Jft*>^ 

f^i^^co^^/wA^ttoiis^ftaft^^S 1 ^ b< ft 
[0006] JiiE^ £ 5 ft**a> ^yf^t 



@#>T'>ftv^\ fc*v>W:^Uftv^y ^^-^/^ds* 

&£>ftT^5 0 

[0007] r v^b^a^<oa*l-&«IKi b 
TW:, — jKlcr^3^^^^60j;5ft^^^^^ 

«irfW0 9 5/1 8 8 3 9fC^ ^fcS^STC^ri* 

^ * mt>*h ft 5 #^ft * ^awtfi* t> sis 

£ftTV^6 0 ba>bft3>6> ^J&^mf&£-<^£ 5ft 

flSfftttasteT U y ^~<0^»XR*<z>i^ttaMfi; 
[0 0 0 8] 

yn:^^<a^(SFSr»tti-5fc^-e*>«o 

[0 0 0 9] 

r±, ifcirt^iMb^^ v-efc 9 , ^i# 5 o o - 
iooooo (g/moi) -cia^yft^M 

Sr^ ^ N 3 *K y ^ ^ ^ \C £ V ^ ft 

[0 0 10] 

te*:<n^* rji<i&&&ffimm> s ft * * y ^ — e 

[0011] zcoi 5ft#yai^^/u4: UtA#»fc 

wta^y ifi/yr^^ u~ ^y^h^7< 

fuy?u7^u-F, j^yy^ci^yi/y^fi/ 
>^ u-ypi/— K ^y^^^^-2, 6--^r7^i^^ 
^/v-^^vu-b. #y ^1x^-1, 2-fcf* (2 

h. ^y ¥u^"tu7* hteif&igtf 6ft 

4o *ISWW^ ft^■T? 1 l>*fc8lffi»^v^fei^Xv>s# 

[0 0 12] rft^co^y ^-r/MCFi, 

4, 4* -~i?7 = ~/\'i?jJJ\'tf>'t&13:i£<Di?% 
;npyKioj:^^x^r/^ttSllfc ^y^i- 

^y=j— /K ^t^yf/v^!J3-;K xKy^ntfu^ 
^y /v^^cov > ^-^v-<b^^> p- (j-t^yx 

^ ^/i^«tt«**ft 4f L"CtJ:v\ 
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[0 0 13] 4:99107-* vflsiNfett* 
ftf^ycfcl3, ^t^soo-iooooo (g/ 
mo 1) -cfesf-^yft^bfta. -rft*>^ 

tot, «t*fi0»^«^f^^6t(if^tti 

^<fiTU Sfc. *«*S£fifcU^1-<ft3fc»#* 
L<ftv\, *^^)f^yft^^i^l 0 0 0- 
5 0 0 0 0 (g/mo 1 ) dSJ:0»*U<, 1 5 0 0- 
2 0 0 0 0 (g/mo 1 ) 5>U1SF*U<, 2 0 0 0 
— 1 0 0 0 0 ( g /m o 1 ) 3^t£#3: LV\ 

[0 0 14] ^fc; *3§E<07*^fc^ttf*. ^XfS 
^I^yx7r/HuMLT0. 5-3 0 0 ppm^ 

«Ht<o^-e»*u<> i59*Utt2-2 0 0 pp 

nu S b 1:94 l< tt 3 - 1 0 0 p p m, »Cff * I < 
fi 3 — 5 0 p pm-efe£o 

[0015] *&w<d7-* wt-fr*o»a*«r±, #k 
ftts^s mm<D&tkm. mut^s^ 

v*m^*mumi > e-v— (1993) mz 

[0 0 16] ±1BU^b-&*Ot4sfi^V>S7*^r/V/ 
^ Vrn^W— h^fctt^ V- t e r t h 



[0017] ::-e, *«r^3- /Wb^Sr^S* 

tf, xf i/y^y l, 2-^D/^y^t-/K 
1, 2 -/^y^ — 1, 3-/p/^^;k 

1, 3 — y^t-zw, 2, 4 -^o-^i^h- /n, 

4-^*V^—/K 1, 5— <V*^*— A\ 1, 

as 5 $X±<D /HHdSiff* L v \ 

[0018] s&k:, c<©aeit*ife«c*3o^»e>tu«» 

jtf^ylco^tl^ ^IffiTA^ — yu$r7* Vj^^-{c^f 

ur^e/wt^ (#HffiT/u=j— /v/^:/) -co. l — i 
#e>;JxS#y^* ^oKlftteas A«P i: ft 9 #* L v \ 
0. 5-5, ^{£#3; L< F20. 7-1- 2T*£>6 0 

[0019] y ^ ^/ugi&mf&Mvi&m \z 

*5v>-c teener y ^t&m&m^^z t&btiztfv 
<DW%m&£ 9 fa±-rz>fr%>&* uv\ y vft-&*w:» 

-?©*/Hfc*aST i/P = 0. 1 — 2 O0it^<tft5 J: 

5ic«JafSr tas»^bv\ tO»*u<riT i/p 

= 0. 2-10, jfbl:ff*L<ttTi/P = 0. 3- 

[0020] J: 3 ft J uttttticiRjl S 

ttftv^as, «;tfi. y>-^ 15^ *^*>-»xt/ 

tfe>ftSas4$KR£f±ftv\ AfMSlctt:, y v 

y b y ^ 7/^> y >st t y y ^ y 

* ^ 2^ y if g^m^/uai ^ ^yix^as^if n ^) o 

[0021] *^o^y ^^^/K^jaittciov^^ 
vjb^^^ y vf^irffttry^ y ±ia&JBte 

[0022] r y ±m&m<K&Vo&&/'* 

. -^&#t?7tfy Ji^^/VtC^fbT 5 — 3 0 0 p pmtfe^ 
fc#y^— ©Bj^^«asfi»kft!9»*bv\ ±9 
Kl<li5-150ppm, *b(C^4L<iil 0 — 
1 0 0 p p m"C£>£ 0 
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[0 0 2 3] ftd>-Cfc Mt'&Wrastf y z^^jr;v<D 

matt. &mm*&n-e&t>th%tfv ^xtmcml 

T5-2 5 0 p pmi:4S «fc p iC^D^S ^ £ 3 s £f * L- 
<. J:9fftt< tt5~l 2 0 p pnu $fe^»*U< 
|j:10-8 0ppmtfe5 o ^ * istt&V* t =« 

/WhJg^O^Wit (Ti/Co) "CO. 3-20ttS 

[00 24] ^<D£ o tzTJ^lJ y ±*&JHflS'&tt J S , = a ''* 

Ifta^/wh, ffiB^/Vvh, R»3^/uh, 

[0 0 2 5] *5iwci*5t§tv^^y^^^^ ^ 
[00 26] tt^sMBttWULRSsnr, t£*<&*n<o 

*_HT, rMlk^m. iSftf^^ W/^^a, 
[0 0 2 7] itifcoS^tt, SS, RS<oS>«r©*ft 

$nfc±^, #y ai^x/v^KJCJRicsRiosttSo ^y 
[0028] CwT% s^TKy-^— tciSPH-ssSJn*^ 

ftV^S. tf})=-X'7-/i'tRJ&«*\ZttL>0. 0 0 1-2 01 
m%, fUSS^^ttO. 0 5 — 5 /xmCD®ffl-Trfc£ 

[0029] *myR<D7$v ^^;^<D^m^m^^^ 

[0030] «i j ^7-f^A»«c«^'f 

$n^>o -rftfct), (i) Tu^^/umt^^^>-^]) 

l£±oTi«#^ft#y^£l»a^*** (2) i?*^ 
$ \<"—Y (DMT) ^xfi/y^l) =3— A-£rJS 



[0 0 3 1 ] #!S91<z>3Ky ai^^/mJWBftfcUtt:. 

Mfvux&^oftMfci: UTffl^6^i-te, ( l ) 
(2) (O— 3l(0SJES^HI*&S&^SSiD^"S o 

tfAv\ y^t-S*tt (l) **:« (2) 

[0032] ^7t. &mm<D7$y ^^/uw&mtAm 

ftt)tc< <»*bv\ 
[0 0 3 3] *fc_bEcoRj©«:lHl^S:. ^[Hl^feSV^ 

[0 0 3 4] 

(1) jKy^^-r/KOH^Ttt* [77] 
t;i/y^a7x/-;^SIi: Lt2 S^^SJ^L 

(2) 7*y x^r/^of^, <5r-f^> y >\ T/W^7 
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[0 0 3 5] ft*3, tftZtfV in* ^/HBfifc** 5 — 

XHk*fcB:I CP»*»W«rfr5. ^y^* 

*StEuru r-fe h^wmiciOaKy^— *s*fa, it 
o) #y m^^^jffiL^^feP 

^§J^SM-3) ^rUl^T, {IS (L, a, b 

[0 0 3 6] *y^— &Wi UT«:b«dS5«TT?*>5 

(RMttANi) = { [ I v] o - C i 
»jlM£<o*g8MS 0 . 5 5*a?rl®> 0. 5 5«±0. 
6 0*SS£2®L 0. 6 0J£JLh0, 6 5*>Sr3ft, 

o. 6 5£i±*4mt ufco i^3*<d#jj^— 

(6) i/fc&Va<Dft^-m 

GPC (^/W<-^x-i/ 3 y^Dvh^77^-) £ 

-/v£r^* ^JK^fc*rt-« A/0*/uJt** 1 • 0 
;W2 0S^t 6 0^7 Ot2^3Hf|H!JH*Lfct>0> 

[0 0 3 9]-*. KlME^w^^/Ufci^^^^y 

1^2 5 o *#u y ^» 

^ y ygf ftf * y x^r/v{^ 3 o P 

pm^^i5»0l/Co fi»="VUh4* 

^%^ttli s f ^ yB^S^ 2 0ppmt45i5 
^SSil! UfCo *<Z>«, iMM3 0 r pmt?SffL4 
EU&%$:2 5 0t^&2 8 5W«fc* K#t&-r 



(4) ztfy m^^ywM^^co^7/wzK^v//^^SS 
Ma u r i c e b [Anal. Chira. Act 
a, 2 2, p 3 6 3 (1 9 6 0) ] \Z£ofc a 

[0 0 3 7] Xii&m&t Lttt3 OSi/t o n*«|-e 
*8ri#ff4K, £6*CJ*2 5Sl/t o n«7t 

(5) 4^y ^^x^^a^fecoB^tt 

ij<y 3i^^/nafiK®^^^y h&f-tbi 5 ot, 133 

[IV]0, [IV] 1 t Ufc^#> ^co^i-c^^tt 
[0 0 3 8] 

v] ii/[iv]o - (5*1) 

S££t>^ E*^4 0Paft*Tifto * 

2B#BB5 0 5>"CfcofCo 

[o 04 o] »bjxfc3Ky^— ^H^r*fe«tto. 6 5, 

V/^Mi 1 5 ton. # 3 ^-<D& 

^L = 6 0, b = 2. 0, »!&t£*^l0. 5 1T$?o 

[0 04 1] C (D^< \y y h&ftJfcUfcSL h/V— 
ft 0 Z<Dt §7 -f/U* — 4: b"Cilfe*H*ffl»ffi 1 0 nm<D 
fco P^blitB tfc*tft$ 3 0cm, rtS25cm 
attftaaa> §lt*9a*5 5 0m 

mm L*a* u*:*, sRMia* 2 2ot, y 9 * 

[0 04 2] S»*S*xaiC*3V>-C»:. *fr*B#0>»EJL 

if 4 < »Ht^)S*ff 4^ y ■e-'Cfco to - 
H2ig#j2-6 S it®5^1-3 
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[0 0 4 3] **3, ^*09 3 COaK y rc^TV^S^!^ 



[0 0 4 4] *55W6DfceottfeW, »«Htat/»»«6* 

[0 0 4 5] 
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